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[Title of the Invention] 

DISTRIBUTED DUPLEX TYPE FAULT COUNTERMEASURING DEVICE 
[ Summary] 

[Purpose] To realize an inexpensive distributed duplex type 
fault countermeasure, in a distributed processing information 
system for performing an online transaction process which is 
available for 24-hour service, by disposing a standby system 
database realizing means divided on a small-scale in a client 
function means. 

[Constitution] A standby client function means 3 is 
synchronized with a server function means 1 via time 
synchronizing processing means 10, 24. In addition, 
reliability information is controlled by a terminal control 
processing means 25, an operation control processing means 11 
and an accumulated operation status data control means 31. 
When there occurs a fault, a standby process is performed by a 
fault avoiding function means 28 and a distributed log control 
means 7, 23. 

[Detailed Description of the Invention] 
[0058] 

Installed in the standby system client function means 3 
is an operation control processing means 11 for sending an 
operation report message 56 obtained from a defining (9) 
equation to the server function means 1 when the power supply 
switch is switched on and off. 
[0059 ] 

Operation report 'message 

= sequence {a standby system client function means ID, 
on/off, time} . . . (9) 
[0060] 

A terminal control processing means 25 is stationed at 
all times in the server function means 1 for controlling all 
the accumulated operation status information of the standby 
system client function means 3. When the terminal control 
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processing means 25 in the server function means 1 receives 
the operation report message 56, the terminal control 
processing means 25 calculates, without any delay, the 
accumulated operation time for each standby system client 
function means 3 and updates the result data 57 in the 
accumulated operation status data file 31. 
[0061] 

Stationed at all times in the server function means 1 is 
a fault avoiding function processing means 28 for referring to 
the contents of a data base realizing means 20 in the server 
function means 1 from the accumulated operation status data 
file 31 and distributes and reflect the same to the standby 
system data base realizing means 6 residing in the standby 
system client function means 3 so that work handled by the 
whole of the server function means 1 does not pile up even 
when there occurs a failure in the server function means 1 
main body, and the fault avoiding function processing means 28 
operates periodically • 
[0062] 

When it starts to operate, the fault avoiding function 
processing means 2 8 refers from the accumulated operation 
status data file 31 server function means accumulated 
operation time data 58, server function means MTBF data 59, 
standby system client function means accumulated operation 
time data 60 and standby system client function means MTBF 
data 61 and determines the location and number of the standby 
system client function means 3s to which those pieces of data 
are delivered and reflected based on the following equations 
(10), (11). 
[0063] 

b 

Rsystem <l-[ l-n{l-ri( 1-Rcij (t) ) } ] * { 1- ( Rserver ( t ) ) 
j=l j=l 

. . . (10) 



b = ( H-Hmas ter ) / ( h-Hmaster ) 



(11) 



where, Rsystem is reliability required by the whole of 
the system and determined by the system manager, 

Reserve(t)is a reliability value calculated from the 
accumulated operation time t and MTBF of the server function 
means 1 and obtains data from the accumulated operation status 
data file, 

Rcij(t) is a reliability value calculated from the 
average MTBF of the model group to which the standby system 
client function means i(3) belongs which belongs in turn to 
the group j which is classified when the data base realizing 
means 20 is horizontally divided and the accumulated operation 
time t of the client function means ij (3, 4) and obtains data 
from the accumulated operation status data file 31, 

b is the number of sites required in horizontal division, 

H is the whole data capacity of the data base realizing 
means 20 in the server function means 1, 

Hmaster is the data capacity of the master system table 
34, and 

h is a minimum capacity value that can be preserved in a 
single standby system data base realizing means. 
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(54) DISTRIBUTED DUPLEX TYPE FAULT 
COUNTERMEASURE DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive 
system without lowering the entire reliability by 
arranging a standby system data base realizing means 
divided into a small scale inside a client function means. 

SOLUTION: A time synchronizing processing means 24 
is stationed in a server function means 1 and 
periodically transfers a prescribed value to a standby 
system client function means 3 as a synchronization 
message 54. The time synchronizing processing means 
10 is stationed also in the standby system client 
function means 3, and when the synchronization 
message 54 is received, sends a synchronization request 
primitive 55 to a system clock function means 18 so as 
to match the time of the internal system clock function 
means 18 with the time written inside the 
synchronization message 54 and goes into a sleep state. 
Thus, synchronization with the system time inside the 
server function means 1 is obtained. Then, when a fault 
is present in the standby system client function means 3 
and a transfer file 32 can not be transferred, a fault 
evading function means 28 performs retransmission to 



the standby system client function means 3 later. 
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rt^ 4: iKFEf*«* x - ^--x gig^afc fltj Eilff^a 
4: U T £393 W \z g Kite^i" 5 EIiB«M&«! i «#a 
k, (g) MEx-^-^^a^tf)M$f^*<bM 
IS^FttlSx - * ^3l^a^co5E*f ir <£> TO 

^at, (h) sdsa^R^^^r^hWffi^artiB 

^Ty h«tE^Srt* ^mcME^-^#£^ai*ico 

-tn^tcEBSjxs^arasittiffi^at, (i) msa 

^a*. (j) WE-^-^^W^artlcEKSixBSfia* 

mm^m^tmmmm%^ y ^ r > vmm^^^x 
^mnummm^nm^^mmm^m^^it, <k) 

[oo3i] -4z¥&m<D^-?^~*mmjj#zte, hue# 
ftx^-^u-i/^^^B^srasat-jsv^T, (a) m 

^at^tr-i-a rn^5Btesij ^x^^, (b) 

*xAB#WIPJJHj XTy-f k. (c) BJEi>--»*««¥ 
aoR^flSBjIu * "Ceo C3 ^^x- * £89ffite^«» * 
7^7yMIE¥StL< tttWEiT-^WflB^aa^A 

Tsv-v^fh, (d) fulS rgSba^A^J ^f*^ 
t>L<fii!uE r^ibu^A^J ^"ry^T-A^Ufcffirie 



(6) 1$g!¥9-4 4 4 5 0 

o ^tf»r-^ £rME^a^x-^-^3im^a<£>-r 
k, (e) ffiflE^-^«fil¥®"CB*)5S«^LTV^» 

^kate***** ^ h««^au:-t*s&4r#ya-t- 

£ rRSSt^— Kffif«k3ffi2j ^yzfk, (f) fflfffi 

(g) «i^^7^7yMi?ai:nt-L 

70 3E»fn^|HliRS*lj ^rs/^t, (h) ME rEgB#ig 

rffi«F3ESfo^[piiRS*:2j ^fy^t, (i) MEiR 

0JOUS«ij ^f^^ (j) mEiRftttffiJ£«<o£ 
rffi^5E»fn^|HlJR/C#2j ^y?k, 
(k) Buffi^-^W^ao^lB^fc^fa^flj^^^^ 

T^h^^a^^fuEx-^-<-^^^a^^r^ 
-tr«:»jRi-5 mnmfmm ^y^t, (1) hue 

ft£thZ> rffi«FS»fn^H*j jx^s/^i, (m) ME 
ffi^art-eHuEB6«FM»fn i/ffi — ^4r^PflJ«*cafeo« 
k, (n) ME rffi0#J5gfn^Sg|j ^x^/^UtT^ 

(o) ituE r^xA^a#*JBr 1 J ^fy^TS 

^^xA^a^^jRff^-^^A^-rs r^rAf 
50 a#*j»f2j ^r^i, (p) ME r^fAflt 

E^-^f^a^x^^i-5 rpt^t^- F»7i 
3S1J *"ryzfk, (q) tuE rp$^^- K»T«L 

31 j ^x^/^coSuE^T^ y±—i>%mmnm^?7 

^S2J XT+S^k. (r) iS«I^7^f7yhffi 

ffi^atfflrffi^-^^ti^art^E^-^^-^na 

^0 [0 0 3 2] ^^^x-^^^ftfi, fflE^ftxa 

-^u^^^^^^gtcio^r, (a) 
K2lia»S:ft^-rs tm%±m] xrv^t. (b) buE 
^^^-^^S.^a^fcHuEx — ^rtSS:4>«T^S 
£5tclfct9mi- rte^-^^j xTv-fks (c) 

MEx--^^<-><iim^asr'&tPHtifE*--^<««i^a** 

bMEt#^x-^-<-^^m¥a^^tfmjE^7^r 
^ h Wffi^a^ftfcS:?? o tiSr- 9 * 5 1 # 
r^x-^te^j ^fy/i, (d) mjEx-^f*3^ 
rteSS^— ^{s«pj ^rs/^i, (e) BuE 



-6- 



(7) 
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nztiz y^^yj ^fy^, (f) Bu 

r^-r-^msj ^f^i, (i) buK rjs^-r- 

(j) lute 0£^-^/&j ^ry^M 
Rfci"* flS^-^y^^yj xryfb. (k) tt« 

> (i) mm r=3*s/h^j ^^^^ic^o^x^ 
UL • Zo > MTTR of server 



72 



(n) hTjIE r=S * hBpTfeiSj *y-y7<DWc-Tm^M 
ft £ IxffirlBflSiB^ r ^ T.-t <£> ^ tcj& CtM 

-t~5 rn^yhSJ-ftij XTy-fb, (o) mjfE rfci*^ 

-^y^^yj ^fy^idfE r^nxflifKy #/<y j 
^^y^irHuiE rjs^x— * y ;&^y j ^^^com 
totems tuifriE rfe^T^-^^j ^^s/^pj^ob: 

[0 0 3 3] 

[0 0 3 4] *3£(7)3gffl */*<rJ» 

[0 0 3 5] SlwMlt h«^®fc:BI 
IT, «TW (1) a, (2) a, (3) 

20 [0 0 3 6 ] 

-(1) 



1 H 

M = - 2 {t(z.k)-t(z.k-l» i 
N i=i 



•(2) 



1 N 

- Z {t(X,n)-t(X,n-l)} i} 2 

N 1=1 



•(3) 



teat*-* k u u (onmmmibm^ 

MTTR of server : ^t&tB^&G)Sf«$<gffili$fSfl 



[0 0 3 7] WZ2<D&m^ fysfTl/hmtfe^&frb 
IKBlLT, £kT<D (4) (5) S;> (6) sfcj&s 



[0 0 3 8] 



S is 



13 

H-Hnaster 
C* ( B + 



(8) 

2h H-Hnaster 



mWh¥-9-4 4 4 5 0 



74 



•n ) 



•(4) 



h-Haaster vl h-Hnaster 

Rsysteii - Rserver(KofMTBFofC) 



log {1- (- 



1 - Rserver(NofHTBFofC) 



0 } 



n = 



logCl-Rc(MofMTBFofO) 



H-Hmaster 



-(5) 
-(6) 



h-Hmaster 



S 
C 
H 

Hnaster 
h 

B 

v 
L 

D 

Rc(t) 

MofMTBFofC 

Rsystem 

Rserver(t) 



1 &fc##m**S>hS»<H(byte) 

(sec) 

b7-^IE^iS&(byte/sec) 



[0 0 3 9 ] *3S93tco^TlIIB&#J!SUTB$ffl 
[0 0 4 0 ] *^{C;}oV^T\ ^«»^-^^<— >^^Jft 

[0041] iid &mm<Dm i (Dmm^mmcD^m 

[0 0 4 2] I/:I2, 03, HI 4 & JitfEl 5 fl iifff 

[0 0 4 3 ] 16(1 W*as*£ Lfc*-&<D»**rftL^e 
[0 0 4 4] H8«*«W(73»3<D|llla^lBTfc5T r 
[0 0 4 5] 01 ^tkfflia^T 1 ^^ ^-YT^b 

:3, feiv^-^««e*ai*3j:t/iim^a2 so 



[0 0 4 7] lfflSa^*^ 7 VmM^Wi3<Dp^ 
[0 0 4 8] «F«3R^9-f r^h»«B^a3, 

a^asiffiotAAs*^!) ^4 4&ffi}-t 
[0 0 4 9] fiuie^-^^^art^^s^a 1 9 



(9) 



#§i¥9-4 4 4 5 0 



75 

cotft. hyis-f* is a ^^:/4 8£5tt& 

6o *<0ft. t-^«W6fart*8fcl?Sl 9MU mf 

«&a*a9K*g*ia«:/y :/4 6«rasf+-*-5. 
[oo5o] i9^ jw 

4 9 £ii£n1-3 0 

[0 0 5 1 ] Hu8a5S»fn^® 2 2a*T^-fe*rt»*:fE 

&2 2fi, msasiBS&a^si 9^317— os^*ihi 
fl9ia***Q!a#a 1 g^jEW^iiemiHi^y 

n 

Rlog < {l-n(l-Rcj(t))> 
j=l 



16 



[0 0 5 2] mff£Mgfn>/^a2 2te7^i?;*F^£fS 

»tsi, ^*a^a 2 3 id, mm&t^^Ti/ 
#s#:/y ^^5 1 £3gfif-r£o 

[0 0 5 3] JW3E5Mftn ^'ffffl^S 2 3 (i, flSffiMSr n 
^2 2^flLt, ffifiB5Hftn$"ffa*a2 3^31 

#«S;h,fcii*nn^tii«x— * 5 2S:^«*^5-rr>' 

>f7y hfllflB^S 3 fl(C>#« n ^a^a 7 iC^KSft^ 
■T^y ^5 3«r#?r*-5 0 ffiflBfipaR^^^T^h 

rt^tfcn^aa^azttawiEttw^y s^-y^s 3^^ 
a-rst, «M»»^5-r r^h«ffi^a3rt<oH«fn^ 

^a 8 t-R-#n ^oo^isfeffi^ y ^ t -i 7' 5 3 srssw-*- 

[0 0 5 4] U— 1 rtC0^»D ^/^a^a 2 
3d*, SuSai6*Dn^ffi«^-^ 5 2S:teSli-5fiF«*^ 
^7>- h«^S3 0-&»fi, ^Too (7) SSrfflSJE: 

[0 0 5 5] 

~<7> 



Rlog : M o 8 &§H§S* S f#«S3£ ^HrvF BflB¥« 3 to 

RcJ(t) : ma^* *-f r v MBtt¥ft j (3)#Er?S**seS<D 
MTBFi> f*$&*iMTvh«f|t^&j(3)03l 



Sjfc^y ^x-r^5 5Sri£*K -eco^Tffi (8) 
[0 0 5 7] 



[0056] 1 ^f*, mmmm&rn^®: 

^^^-rr>-ha^^a3^t>^j^ffl^ii#ai 0 



•»(8) 

[0 0 5 8] ^^7^ryhffi^S3(-H ★■tSSMliff IMftl 1 as** S*bTV^ 0 

x>fs/fMy^7^fcS^ TIE<E>:£{g (9) [0 0 5 9] 

= sequence«f«S^ 9 T ^ hafiB^®ID.on/off,^J} —(9) 

[0060] *-^<««^«irtjc:tt»«*^7>rr^ 50 haffi^as^T^jRawttttRWftSrffarsJB** 
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^31 ic^x-^ 5 7^g!rr-r-5„ 
[oo6i] •9—j<mm&WL i ^<«Mi*a 

■Q-—'<Wm^Wil Piny*— ?^-xM^2 Ocort^ 

b 

n {i 
j=i 



75 



70 



[0062] ttre^Mi^EiiBWffiKia^a 2 8 1*. nre 

SrBBtti-Si:, flMBSSaHMKRT*— * 7 7 -f ^ 3 1 
&t-/<«lll¥a*«Sl»«Hll9 f -# 5 8 , tf— /<« 

stumnftm?—* 6 o, r«s B E- 

MTBFf-^ 6 1 &#flgL.t\ Eft, Sefc-f-5^P«* 

o) (11) ^:*7c{-ftS-t-5o 

[0 0 6 3] 



Rsystea < 1- [1 



n 

no- 



H-Hoaster 



RciJ(t))} D * {l-Rserver(t)} 

•••(10) 

-(1 1) 



h-Hmaster 

Rsysten: y * •? A£#-C3?Jft3ttS*Iffl1£tN fX^^H^tf&ffi 



Rserver(t) :SRSf»aft^Pflt> *J:W- fMffi^Bt 1 ©MT B F 

*3 1 a>£f-**?#£o 
RcU(t) : 1ifj2Er-*^-*HI8i¥J3*2 0**¥^SiJUfcl!5te^$n 
S^-^j fcftl|*Stt1S£*'?<f rv hMfl&fti (3) 

ttrai j (3> 4) cD^a^si)B#ni] t ^?>ftt-s*ns« 



b : meg* s * h fk 

H : *-'*«fl¥mrt©7 , -*^-*SSfi^&2 0<D£7 : '~* 

Hmaster : ?&^3 4<0f*— 

[0 0 6 4] fctS, ix^^A^flECDftlSttfii^TW (1 ^ [0 0 6 5] 
2) (1 3) ^m&i-'bX o^WHZZfrZ* * 

Rsysten > {1-Cl-Rsv(0)*(l-Rserv8r(t»} — ( 1 2) 



Rsysten = {l-(i-Rsv(t))*(l-Rserver(t))} 



•••( 1 3) 



[0066] mm, K^k-t^nm^^^Tiyvmm.^- 

Wl 3 ft'tik^. 5 t , MSE^PtsniMa^^a^m 2 8 tt, 
HUBaif-^^Hg^SF^l7 f -^-<-^3I^S2 Olc^i^ 

^HfSrtff-^ 6 3£r&9tbU is—tryxMH 

[0 0 6 7] %r<Dl&. TfEfcfSLfc*|§Wco l"^-^ 

at#*fcj (DxTv7°x-mmmm7 7j;i'3 2*mm.<7>& 



[0 0 6 8] ZfcM, H 7 £ffl^T*3g^co r^-^ife^l 

[0 0 6 9] ^y^S 1 (imffea-efc "9 , huSS#^ 

!3, ^fy7*S 2ti*hx'riy-fS 1 4 ^T-OfcLa^ ml 

y^S 1 £r ntfi&yij t^-fS. 
[0 0 7 0] ^yr/S 1 Alwi^TteWTro&SaSifc 

50 -*^S^»6©fft«*«*tffflLT*3!K «ffi-f5* 



-10- 
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fi "0" KStteSixSo ^T^y^T-fl lffiKmfi»rSfc 

[0071] xry^s 2<Dmmm^m 2 tcie-t- 0 ^-^ 

^-MS*^y ^^^^6 2S:5BtTLT. 

x — ^ 6 3 £ L"Cffi9ttiU 7r^f^Mt-77^ 3 5 

3 2dH^tB*fc(7>-CfetLfi, mjfe^r-i'/M^-fe-^^ 
^ 3 5 *^-7(c-t-5fc*^-7(ci-5fc^, ^-^^y-fe — 

7 r ^ 3 2 SrfirtH* ^5^7^ hfltt&^S 3 fcteiSI- 
57r-f/«iSaM?g2 G^itttV^o MIS 
teiH7r^^3 2/^£/££*l> a>o, BtflB^r-f /H^J* 
ir^^^- 3 5 ittifaE^:? r ^ A- 

3 2ft striae r^^iK3i«iK4Dia*a 2 6 9^ 
£*l£ 0 rc^ir^s 2 £• r^^-^^j 

[0 0 7 2] ^t^^S 2 AM*5V^tl ^t^/S2 

[0 0 7 3] ^"r lyy'S 3 OfftKISfcEl 2 ^**l<5 0 
^yr/s 3 t£*3^Tfl mjfe^^^r^/^3 2(7)fe^ 
©R, ^ 7 r y «t^^ 3 cpif 4 1 1 

^6 6 £StfS<z>-C\ ffiaa7r-f/^teSI»lit*n ; a*®2 

fei^^^tt^o ffifBE7r-f/uiK2l«lft&3l*®2 
fiffflEilWf *®2^b^5— £ii&£;txfc4§-&fl 

^'6 7 Mfs^Pf *miK«Mg«!fa*a! 2 8 

n mjfaitfc^^r^/1-3 2 4t-^«i^ai rt«x7 

[0 0 7 4] *fcHS¥S2lu«iWS84L, tufS^r 

yuesiwK&a^a 26^x7 - Lfc»&n 
mmm$m®mmm® i ^& 2scyt^ b jc*:/ y 5 

ffi«iifS2 8^ y i?^ bJS^z/y ;t^7'68« 
[0 0 7 5] J^^y^S 4(OlftKiatia2(^**L5o 



(11) #§3^9-4 4 4 5 0 

20 

^l*g2 8(CiE^^^y ^7^:/ 6 9^M£*L-5 

<z>-c\ ^^if— /<«ffi?Si rt^teiM-rw h y 3 
7(c N mjiS^^T^/i-3 2^t&^i"5 0 (Hufete^^ 
T>T/U3 2^ ^SEwj^^^r-f ^3 9<D^Jt^mm\C 

[0076] ^t^^s 5<nmmmt>m 2(c-a*^^ Q 
5 i-^Tfi ^^7^ryhiSE?S 

;o 3[zffim&3bv, mmfc&7T^^3 2*%&mm&tefr 
efcfermi** 7^tv battels 3 t^sii-r £ r t ^ 

<C5o ^rx% y^Sl 5lii-I^#3/^t5 0 tg 

t-i¥2H-5«£\ ruie^^-t^w h y 3 6^^fe^ 

7r>f/n8^irei« 0 >b L«si£m3fcfc»frJl 

MK^-T^ u-^ h y 3 6^e>gga-r5Wiete3i7r 

^^3 8 SrHUK* U BJietei^x W h y 3 7 i-^K-r 
26? [0 0 7 7 ] ^t^^S 6 OlftKia&ia 3 ^|B-f- 0 

-en teaiffiffi&a^s 1 2^setT*5 9, Buiseai 

7^7 >- h«ffi*&3l*3"C\ 7 7^f/*iiM 
*Sl7^ttf, d*oi(rlEteai7r-f^3 2dS#ffi 

ltv^±j^ji ffimmm$km&±m^gti 2ti 

7^T 7 y h«^M 3 rt(-i?St5 7 K;^M/ 
' -^M^il 3tc Kn y^a-^v' K7 0S:3Sfft5 o 

f^t5o ffiflEeSl7r-<^3 2S:5c(C mfSE^ 

iSBfrtsaka^a i 211 Buh5tk^^^ hu- ^^ls* 
^1 3(^>t^aK— hs*^°y ^7"^ ^7 2^^tri-^ 0 

^Ot, SulST hu-^M^l 3 11 fiuSE 

llilf-^-^^S6 K 7 3 £58 

40 [0 0 7 8] ^ry7'S6Am^m X^y^eiC 
[0 0 7 9 ] 7fy^S 7WlftMiattBl3^*Jx5o 

^-^ hu-^M^si 3fi HMieteiSE«toa*® 
1 2»c=5-ai*p^y s^-r ^7 4Sr«fi : i-6. tutete 

iSSffitoffi^ikl 2fl ^<«ffi*®l ^m^^^il 
7<p-r5fci6, mj|SteiS^r-f 7U3 2C0ife»l 1 9 £^#/c 
trjffiteS^r -f/U3 2(C— St— >^^^L^ ^0x7- 
50 ftBT'V ^7^7 SSrlELfcffifiajS^^r-f/WS 9£ 
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7li, fifSLT^S<D-C\ H(rIEj£S7T-fyU3 9 fc^- 
^^s: i luteal u -is^fesi^^^^o 

[0 0 8 0] jx^s/t/S 8<75»WHl5lS3l--&**b5o 

i*ai2ii ifKii77^^3 2^wtyft? 
fluSEteineffitea^s 1 2 «\ mife^^r^/u3 

2 £ffl[&-r£*:£>, N''l(^^^>-K7 6*:38?T"?-5 0 -t<75 
7 7 ;u 3 9 A t y f - ^ 7 7 ^tlt , HU 
<z>f£, HtfE^r-f/ntei^ftta^ai 7ds. itufSiiff^a 

y s *T4-fi 8 ^tTi~5^T% Htrffiteiiiiiffifea^s 

[0 0 8 1] ^f^/S 8 AdiS^Tte, ^-z-s/^S 8 
[0 0 8 2] 7fy/S 9 OlttKig 3 ^*Jl5 0 

7t^^, ffiriE^T-Y/utesifea^® i 7te. misfit 
i-5o Htfise^s^SQia^® i 2fta:^{-^ 

[0083] xf^Sl 0tf)iftWEIt> 0 3^**1 

IS^^r-f^3 9, 3 9 Ate^mtftZ><DX\ mTHSfc 
aiStBtoa^S 1 2f«3vy K8 1 *3S?t1-5o - 
^r^SlO^ 0E#7*— ^tg&Sj info^S. 

[oo84] :o^f^s i i <Dm,mm^m4 t-ie 
[0085] maEteaiEfflftka^s 2 9 s tvtim 

y 3 7tcffffif 5mfieteaH7r^^3 2, io^T/itufeiS 
8 0A£&9£HU twg, ^-Y^yittti-So ffiffi^ 



(12) «flpi¥9-4 4 4 5 0 

22 

8 o Av>m&&— ft-t**ui. Miefe 

i77>f^32L lKriajC«7r>f^3 9 AWP5#S:?H 
*i-^/c46, 6177^^3 2©fiiJl»3Ty K8 1 iffi 
^^7-Yyu3 9AOS»3-7yK8 1 A <b £rfgf?-r So 
ZtoXTyzfS 115: t^-f-s. 
[0 0 8 6] **rvzfS 1 1 Aic^^Tte, ^r-y^S 
1 l tcio^T^-r-^y 7 s — ^co— SSr*J^U, ^"ryy 3 
S 1 2 fcJXf^T^S 1 3 £tc#te$i£5 0 

[0087] .x^y^s i 2(Dmmmhm4{z^n 

JO £ 0 ^T^S/^S 1 2(C*3V^Ttt, ^T3'7 P S11^ 

«B7r>f/U4 0S:MU -t^^iEwm^y 

0(D^^-^8 3*Huffi7 r >fyute^«l£«! i a^S2 

[0088] ^fs/7 p Sl 3(7>SftWI2fc[3 4{-*&S;h, 
£<> ^^y^S 1 3(c*5V^Ttt. Bul2teiH7 r-Y7^3 2 

20 y /ufflj^y ^ 7- y 7 s — ^80i 9u ffi/^ 7r^ yufflll^ 

^^^8 4^11, »S77>f^#7-^8 3 

H9ia7 7Y^te^#eftka^®2 6(cgit«-t- 0 * 

:t^r^S 2^b^-r^^S 1 1 £"C-efrofc— 5S 

30 i o o 8 9 ] xtv^s i Aommmzms \zm-r 0 * 

3 WHuiatesie^ftLa^© i 2 fi, MiaflftSB^ r a- 

4 0 fflia^r-f/uteiSfea^® 1 7co«flMfc 

^S^^l 7/6K lE^ffi^y ^7"><^8 5 Sr-g-A/ySiHuie 
»S7 7>f^4 0£A^U HjffiteaSEta&a^® 1 2 

^ A ffifsa?fe887r>f^4 oa^jEfSffi^y ^^^^8 5 

K77^/U3 2fif*>«flli:*So 

40 [0090] wia^r^/^teastea^si 7^^ t^— ^ 
a.¥afi'J8fes*^y ;7^8 6$:m^tdi,tcm&\$, 

l/-^M^13l-, fltjfS Kd K8 7 
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vyK88 £3£fT-f 5o Z.(0^"r y 1 4 £: rn 

[0 0 9 1] 7f y^Sl 511 ^fy/S5, Kbit 
\z.*Ty?S7, 4f>tfi:^f^S 9t^^ixaM 

[0092] ±tz*^ v^<Dm&jjm<n%£%:, nmikt 

[0093] iwe.i^it^ss, EUt-ia-To 
*-^^«ffi^airt<omBE»»*[ii^ffi»a^a 

[0 0 9 4] g]6^P$^^0#co|^*^j-^- KSrfaU 
A^ • ^M^St^S ^{£oTA^g*^y ^"tV 

n^&ta^a i 9 m&sskss*:/ y;r^'4 5^ 50 

[0 0 9 5 ] »i*^7-<7yh«IB?S3-C, BME^ 
^Ti.AA • *SI:i«?a 5 It, A^S*^ 

^a3^Kon^a^a9^^»L, -tests, tuiEiim ^ 
^g2^it, mfE*- ^awi^a 1 <nmmwm$m ■ 

^a 3 ^(ossiK&a^a 9 fi, ^-£^*nu «ib#l 
[oo9 6] -y-smm^&KDmmcttLxn, *» 

[0 0 9 7] 0 8 H **9J<^x — *«IB#ffi<E> 50 



«fBB 5 P9-4 4 4 5 0 
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rs//Ah 4bw^fy^A2iia i x*wtm-tz> 0 

^7 t s/^ , A3£Jl«(iia6"T?lftW"r5o 
[0 0 9 8] ^fy^Al Sria 1 T?Ift93-f5o ^ry^ 

^a3oort. ^«>3iw*^)tfc(o*-&(iiteai-r5 0 -t 

(Oik. »»n^ffI#S2 3lt «NI^7^7yhi 

t^a 3 rt^^tn i^a 7 1 nm^?7 

<<Tl/ hmm^& 3 f^^Hif n ^a 8 
)Ki£$l£tT5 0 ^^y^A l Sr rn^jBteiHj t 

So 

[0 0 9 9] ^Ty7 p A2t)HlT^t^ 0 ^fy^ 

#a24^«eUTS39, f$«^7^7yhii¥i 
3^WW^I3ffl^ 4Srtej@ILTV^S 0 

[0 100] ^^^^A3C0t^9!^[l6t--CtT5o 

:y:/A3i:::jo^Tii, twi^ufi nmmt? 

^K9 3Sr, *5j;U5Huia5>»n^a^a7tc®*:3^ 

yK9 3A^r#u *-^««^ai»*«Fa:fl{r*-e 
fcu< ttffiria*-^<siffi^a i ^5>A¥tSo 

r (O^^^/^A 3 £ rgEtjD^A^J i:^-f-6 0 
[0 10 1] ^r^T'AS Ai-^V^TJi, glttn^A^ 

/A5 £ic#d£1-5 0 
[0 102] ^■7 t S'7 p A4^8ftW 1 {>ia 6 l:tff9o 
* ^A 4 (C*5V ^ te\ * x y ^ A 3 T^ilff ^a 2 f-ffi£$ 

As*feL^:4i^, Buia^iafea^ai 4fi, waa->^ 

TJ*Xti * fe***«fil^a5^ilfS^a»*coii*p^ 
yir — v?9 5Sr38?TU l^Ift:43t% 

ten a^— ^ 9 4 a^a^-ts «t 5 (-fjei"o mnm 

#4 3 ^df-? 9 4 A*A? Lfc4 bfl ftft 
* ^ 7^f 7 y 3 ft©n - ^«Ll¥g l 5 

HUl5a«JK**:4 3 <£ «9 flfrfiSn ^mmf-^ 9 4 A£r@^ 

±*f, »«*^7-fr^h«^a3^SK^ji*. flute 

n«r-^9 4A^ RUlSmiS^a^ai 4^§l* 
H«*0ia¥a9ttf$*>*1S^ASo rco^7 t 5/7 p A4Sr 

[0 10 3] ^^^^AS^io^T^, »«»^7>f7 
>- h^^^a 3 rtc^H?fS^IR^a^a 1 4 tl Wfen >/ 
^ 9 4 L< f^9 4 A^Aft5<!:, HuBG^ 
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*^<— *3igi^a2 oi^at-t-sinraE h7yf^ v-3 

ligi^a 6 K3B?t U t-/«SI¥Sl rtcomffe^-^ 

BtjgSf n ^98 SrfflBfS«** 7-f7> hSttB^S 3 ft 
[0 10 4] ^^^ASt-iS^Tte, W^ttfe*— K 

osr, wia^fea^ai 1 si-w^ff-r^o B&iEiSii* 

MSTrn ^98 Kf*, mflE3SSftL3l*a 1 1 8 a*iftlE#« 
>-^*^y 5 7^:7 4 7 £^tL5£T1-5I£^ -t 

[0105] **rvzfA i {z$s\,^xte, mmvtn^hz 
?^nsfa2 oicMff^^^y ^^^103^ 

SMASH'S,, rco^r^7°A7^ J 
[0 10 6] ^^^^AStCjSV^Tfi, Xf^7°A7(D 

-tJL Mrrn^a2 2^fcttri:^_h^^ , Mf^tJcn 

[0 10 7] xTy^A 9 t-^V^Tfi, ^fv^A8(0 

^a3^coHuis^mn^^a7-^(wi^T% ffi^s 

A9£r ras«FH3Rn^iaiRK*2j ir^-f5 0 
[0 10 8] **ry7A 1 OfC:fcSl^T«:, 

r^haflB^asrtsscofljsa^ttui/va^a?^ m 

«FJE»fn ^[HliR^ ^ir-v^l 0 5tSW5t, fSLt 

v^5W$tgiB«ffi«ia^ai ffi«psESfD-/fff«^ 

yt-v?10 6S:Mt5. :©^fy/A10S: rgg 



(14) 1$53¥9-4 4 4 5 0 

26 

[0109] xt^ai i Mtsv^-cte, mw&mmm 

^m^Wc 1 6 3^ ffiBSHSfn — v> 1 0 6 £: 

SftSt. B9IEffi«PS*fD^9 8*OJ*iSx — ^ 1 0 74: 
SltttJU *(0«*-^It¥Sl (0M*Tn^«Lffl^a 
2 2lCfatfT, buSE^x — ^ l 0 7*!7 7-<yME§H* 
S 0 ^oo^-^5/^Al IS: rffi«FM»fn^|HliRiS;« : 2j 

[0 110] xr^^Al 2(C*5V^T«, f*«S^5'f 

r y M^f S 3 rt^lf t«!0ffi«gfei^g i 6ra. # 
7>f7y h««i^a 3 F^WBuSE^j&a^a 9 

7 4-^tfL^v^i-, mmm^-?^- 
^y^f^ios^fft^ mmnm 

^r-^^-^M^6 (CIS, «tsg<7) h^lf^v'a 
^tV:t*4 7co^L^^trm^^v^i:tc:/ c c 

i^5^7y HttWB^a 3 rt<oflME5HRn ^a^a 

7a>e>S3<**t3, «I0^T* 1 O&Sttflx 

B*H*r»JISj i^-f-5 0 
[0111] **ryz?A 1 3M*5^Tfcfc, »^=Sl0ttlffi 

^*^9^r^haiffi^a3rt(oS91E»«FJE 
frn^9 8 Sr?B*f S=^^K1 1 1 4r38firU 

jo mg^ai rt^tufa^-^-<-^^^a2 o^^^ 

[0112] ^f^Al 4td*3^THu H&X<DftmJk 
2 ^^/yhl^SiD^r^Jl^fiyyA 1 

SE*fn^a2 2(i, ffil0&a^a2 7^e«l3^^K 
1 1 2Sr«?ri-So mjBS^I0^31^a2 7(i, ^TOt5 
^ ^ T >- h««6^a 3 rttcfeo fcHuHSffi^Mrro 
^9 8Ort*f-?10 7t, HUfSMffn ^#a2 2 4r 
40 ^LTAft^t, 9ulSffi^Mrrn^9 8 4t©ftg7 
1 0 7 «: NfSBKB 3fe V W x. 5 o :^t^A14 

[0 113] ^t^^A 1 St-^V^Tfi. -X-r-^^A 1 

a2 0fcSefcLTU^<«iJc, I^EOT h7Vt^ v-3 >-s 
^ ^1 1 4SrHSfi : i-5o TIE<75 
Ma£ 1 ) *5j;^a^2) ^KS-rstco^&ttti, BufE 

Si0*ika^a2 7«, mm^—ymm^i^^i^y- 

7U3 Oic^ s/ir — v^l 1 5 ^ItTLt, ^^i^'ffa* 



-14- 



27 

-T5o ZCO^y^yT'A 1 5 £ ti/XTJ*<gm&Wm 1 J 
[01141MD M§Sffi^^7^7yhffitg¥ 

lc*j-u S'J^tcMoD^M^^-r h7Vf^ >3 

bixT^5*§^ 0 10 
[0 115] *H&3Bl) fio^JESrffi-t-HljE h7yf^ 
'>3yf*^y;7^4 7^ &AEt;i2flEJEUig#:$ 

f^i/g^S^y :/4 7 i:, tt^^H^fS-THU 

^^4 7C02odSS* 
*ixfc*#fi, B'JI»S:icflci-SHulB h7^V 3 
*7°y ^ir^ ^4 7Sr«5te-*-£o 
I0 1161S4 2) **5#«*^9>f T>-h«t6^ 

[0 117] 3*ftk36 2) «FJa±**JcB*S^fcS(rlEh 
[0 118] ^fy^Al 6{-*5V^T«. ^rAfl 
— /U3 0 id, tUffiliR^ y-fe — 116 ^A^-T5o mj 

IRK 1 ) r««j 50 
iSWJK 2 ) r*r«L5g»aj 

5M3Rfl£ 4 ) rep&#^ ^ 3. T/vm^Ei 

[0 119] ^"rry^A 1 7 tc^v^Tfi, *>;*-r^1£3l 
1 1 6^AA^tToti, BSfa«!B*Q;a^®2 7(D^LS 

-v>l 1 7S:«^i-5 e :w^rr/A 1 7 £ r»$*f 

mTfeSl j <b^-T6 0 
[0120] ^ry^A 1 8(c*5V^Tfi, 1J— ^tttflB^ 
S 1 I*30HfjBE3E»f n ^#a 2 2 fi. f-/«¥t^^ 
io^fI¥S2 3i-«IR^T^ s/ir— ^1 1 0 A£3£ 
ffi-So WflE*->'<»«6*art5>«fcni/fl ! 3B^a2 3 

^ 7 T >- MSMI^a 3 fo<DftWL n >^3*a 7 



1$B3¥9-4 4 4 5 0 

2<S 

l?S7i\ fii^T^ jxt-v?l 1 0 

ffirE***i0«t6fta^a i 6 ic. fWrettiBSST* 

[0121] 77^A1 9(CioV^T(i, fluiaW^^IH 

auB^a^a i 6 ft»*^?^7ymsfft3 

Kl 1 1St3B?tU mffS^-^^airtcoHufET^-- 

313J <b#£,-T5o 
[0 12 2] 

[3!^<7>$J*] H±»HLfcJ;5l^ *8!fll:ioTll 
[0123] SI 1 ^iBK^dS^-Ct**^^-*-^- 

•^^m^a^iaesixs^7>rT^h«iig#a^ i^— 
[0124] i2ic x iftftB*mfiai?-w<ffitffi^a*#a 

[Bffi«)«»4K«] 

[@2] i^-^«fie^affl!j*^tesi7r>f/i'«rteaii-5 
[03] «^7-fry«f^gl^^77^ 
[04] ^-^««^a«^e>*»7T-r/^s:tea6-j-5 

[05] ^7^ry h«t6^a{BiJ-eflt»7 r -Y 
[0 6] x-^^—^ffil0*ifeC9ftLa^)l[BSr««6S*S: 
[0 7] ^^^^*&co---0£D^(D?f^<0^n-- 
[0 8] ^W^x — t?^— xWB%m<D— ooH^Eo 

[09] a^^^tt&aww^^^AcoiKssjftagBS: 
[0io] fie^co^ft&atsa^^^Aois^^gge 

1 *-^««t^a 

2 ii«#a 
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3 5 -f/u^jeS-fe-^^aj- 

3 6 x-r h y 

3 7 flfc^x -f Mi 40 

3 8 b!) rt^CSI^T^^ 

3 9 J^^r-fA- 

3 9 A J{?S7 7^/V 

4 0 #113:7 r-f /i" 
4 3 Ktlfls 

4 4 A^S^^y^-r^y 

45 ^a®t£^*^y ^r-^ ^ 

4 6 «*0»^y 

4 7 h7yf^^a y-^fc^y ^r^y 

4 8 h7yf^*>3yj|S^y ^f-f^ 50 
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49 sisrrts^y ^v-^z/ 

5 0 «*0S:/y XT^zf 
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5 2 ii^Pn^tf^x-^ 

5 3 iSKftW^y S^-r:/ 

54 mm* y-fe— 

5 5 fm»]g*^y 55^:/ 

5 6 y-fe — 

5 7 Sg*^-^ 

5 8 v-smm^^mmmmm^-? 

5 9 t-/<«^gMT BFr-^ 

9 

6 1 »«*^7>f7>'h««EfSMTBFf-? 

6 2 oi^^tK— h^*^y xt*-? 

6 3 -r-^^-^H^a^-r-^ 

6 4 ty^ s^-fe — 

6 5 ^7^ — 

6 6 ^y—m^^V X^r^zf 

6 7 317-^^y X^rjzf 

6 8 ytyhjs§^y^f^ 

6 9 X^^zf 

7 0 Kay^yK 
7 1 Wm=*^zs K 

7 2 -O-tK— hS*^y ^^-f^ 

7 3 ffrS^-^K 

74 il&^y S -r-Y :/ 

7 5 ^7 — rt^^y %*r4Zf. 

7 6 SlnvyF 

7 7 i£f7r^/^ty7-^ 

7 7 a teiH^r^/w-w^y f*j^ 

7 8 iEtJE^y^f^y 

7 9 ^7-JES#:/y 5 "r^zf 

8 0 te3i7r>f/^ffl!i±^-r^y^— ^ 

8 0 a jt^y r 4 /vm±s<<< ~r y t*— * 

8 1 tea&^r-i'/UBJH'JBfea^^ K 
8 1 A r>T /uflJfiiJBfea-^^ k 

8 2 lE^fe^^y 

8 3 ?IS7r^/w4#7-^ 

8 4 x-^-^^a&ms^y x^r^zf 

8 5 iE^K^ys:^^^ 

8 6 x-^^<-^jim^aH'ji»5*^y X^r^zf 

8 7 Kd s/^^-vV- K 

8 8 »3vyK 

89 ^!J7S*^y 

90 o^^y7M/y;7^ 

9 1 ^7-tf^^y 

9 2 5t)±lf3vy K 
9 3 K 
93A 
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